This paper presents a summary of proposals and new learning scenarios for the 21 st century related to the theme of "Education, Culture and Technology". These proposals and scenarios are based on the work conducted in 2014 by a group of experts from Andorra, Catalonia, the United States and the United Kingdom during the International Forum on Education and Technology (FIET) held in Tarragona, Spain. The main aim of this work is to analyze the interconnection between education and culture through the discussion and selection of best practices and to identify the role played by technology in this process. The methodology used in this qualitative research was the focus group, whereby a group of experts analyzed and selected a range of good practices related to the main issue. The results of this process were shared at two plenary sessions with 100 expert reviewers and 500 educators. After considering the challenges faced by education in the 21 st century and the best practices selected by the experts, it was agreed that digital technology can promote the dialogue that is needed to create a culture of innovation and enhance new ways of learning, participating, and contributing to local and global culture. At the end of this paper we make several proposals and recommendations for constructing learning environments that integrate education, culture and technology for a transformative experience. 
Introduction
In March 2010, the European Commission launched the Europe 2020 Strategy 1 , the aim of which was to overcome the crisis and prepare the EU economy for the numerous challenges of the next decade. In particular, these challenges include three features of the 21 st century: the large number of digital technology users, ubiquitous learning, and the digitalization of culture.
Statistics show that in 2013 there were 2.7 billion Internet users around the world, representing 39% of the world's population (ICT Facts Figures, 2013; Eurostat, 2013) . By the end of 2014, the number of Internet users was expected to be almost 3 billion, two-thirds of whom live in the developing world, and the number of mobile broadband subscriptions was expected to reach 2.3 billion globally (ICT Facts Figures, 2014) . In Europe, over 250 million people use the Internet every day, nowadays with a major difference: people now carry the Internet in their pockets on their cellphones. This has definitively changed lifestyles and habits as users spend 80% of their time on their mobile devices, and more specifically on social media applications such as Facebook and Twitter (Hepburn, 2013) . In 2013, there were almost as many cellphone subscriptions (6.8 billion) as people in the world (ICT Facts Figures, 2013) .
The boundaries between the various digital devices are becoming blurred, while services are converging from the physical world to a digital world that has become universally accessible from any device. It is expected that by 2020 digital content and applications will be delivered almost exclusively online. The enormous potential of ICT requires attractive services and contents in a borderless Internet, with demand for higher speed and capacity in turn justifying investment in faster networks. The incorporation of digital technology into our daily lives has brought new approaches such as ubiquitous learning, where people can learn beyond formal contexts anywhere and anytime through social media, mobile devices and digital content.
Given the pervasiveness of technology in the knowledge society, a new digital environment has been generated in which digitization may be considered a marker of culture since it includes artifacts and systems of meaning and communication that clearly delineate contemporary lifestyle (Gere, 2002: 12) . In this context, while technology has become a central element, we should not lose sight of its key role in the analysis of cultural policies.
All these aspects require significant reflection on the role of education and technology in providing easy access to the Internet and high quality learning opportunities for all.
A digital yearbook entitled the AC/E Digital Culture Annual Report 2 , which aims to become a reference document for analyzing the changing trends in the world of digital culture, has recently been launched. This report has analyzed major technological and digital trends, from the impact of new concepts such as "gamification", "transmedia narrative" and "crowdfunding" in the cultural sector, to topics such as the culture of cloud computing, the selling of Internet culture, and the role of social networks in promoting culture (Celaya, 2014: 3) . Identifying new approaches, relevant trends and best practices has therefore become essential to addressing future challenges by developing and implementing a strategic action plan related to education and ICT. 
Key skills for collaborative open learning in the digital age
Technology has provided new opportunities for promoting open "learning culture" for all by helping people to develop the habit of learning throughout their lives (Hodkinson, Biesta, James, & Gleeson, 2005; Delni, 1998; Kukulska-Hulme, 2010) . Thanks to digitization and new technology, culture is shifting from being a sideline context to a central subject at the heart of life itself (Holden, 2008) . The landscape has been transformed by the growth of the creative economy, mass collaboration, participatory culture, and peer production.
Informal settings and open environments such as museums and cultural centers offer great potential for communicating social, cultural and scientific information, correcting misconceptions, enhancing attitudes, and improving cognitive skills. Digital technology is allowing these cultural spaces to become more interactive and innovative (Okada, 2014) .
Learning in informal environments such as real or virtual museums is, in the broadest sense, a product of the free interaction between visitors and exhibitions or performances. Cultural institutions provide unique opportunities not only to examine how people learn during their leisure activities but also to provide alternatives to the formal educational system (Screven, 1996; Hawkey, 2004 These environments provide communicative and active spaces for encouraging individual and group learning.
In free digital culture (Lessig, 2004) , learners become more engaged as co-creators of experiences and resources.
Cultural development and innovation bring benefits not only to the content industry but also to the general public and to creators. Museums, libraries and cultural centers should therefore be designed to suit individual needs and
preferences and promote open content (Yáñez, Gisbert, & Larraz, 2013) .
Based on free digital culture, the key skills for educators and professionals of cultural institutions are:
Investigating cultural, technological, political and economic trends of importance to museums and cultural centers.
Redefining the role of museums, libraries, archives and other cultural institutions within the learning ecosystem as well as the learning culture.
Promoting the necessary objectives and outcomes for measuring the impact of learning in museums, archives and libraries through educational face-to-face and online events, activities and cultural projects.
Enriching education in these cultural institutions as providers and exciting nodes in the learning ecosystem (Prince, 2014) .
Identifying and establishing more opportunities through technology for expanding and innovating learning through interactive interfaces, digital repositories, mobile devices, and online communities.
Creating new opportunities for promoting co-learning (open collaborative learning) through innovative
curricula, collaborative open projects, and cultural and scientific partnerships for formal, informal and non-formal education (Okada, 2014) .
Some key skills for learners in formal, informal and non-formal environments in virtual or real settings are:
Exploring the hyper-connected world, which includes real and virtual environments (e.g. museums, libraries and cultural centers).
Using technology to develop better individual and collective understanding in various educational and cultural settings in and beyond schools.
Searching constantly for learning opportunities and playing an active and participatory role in groups, networks and society.
Recreating, sharing and collaborating with innovative knowledge in local and/or global communities.
Developing technical abilities for continuous learning by keeping up-to-date and acquiring new skills in real and virtual environments.
Developing creative and critical thinking in order to enjoy life and participate in society through ethical social and cultural citizenship.
Goals
Our main goal was to analyze the interconnection between education and culture in order to identify the role played by technology as a change vector in this process and make recommendations for constructing learning environments that integrate education, culture and technology in transformative experiences.
The specific goals on which the interdisciplinary panel of experts based their discussions, key issues and proposals were:
1. To examine the state of the art in both the Catalan and international arenas.
2. To review and analyze exemplary good cases that have integrated education, culture and technology.
3. To establish actions as challenges for the future.
Methodology
The methodology used in this qualitative research was a focus group of eight national and international experts and two plenary sessions: the first with 100 expert reviewers and the second with a public audience of 500 educators.
FIET was planned in three large phases. The first phase included an analysis from a perspective that aimed to rebuild obsolete boundaries between education and culture. The second phase provided findings on a descriptive status of the issue and a selection of best practices in which culture and education come together via technology as a facilitator for designing new learning scenarios. The third and final phase compiled and presented the resulting proposals.
To achieve these goals, several key references and relevant documents were proposed and discussed by the experts, including: the Horizon Report (Johnson, Becker, & Freeman, 2013) , Trendwatch (Merrit, 2014) , the MIDEA program 4 , UNESCO's brief on museum and education (Boyko, 2012) second one deals with how they can gain more attraction and visibility. The author focuses on new learning scenarios and experiences and highlights three core strategies: they must be proactive, relevant, and "top of mind" in education (Gangopadhyay, 2014) . a. Proactive: practices that enhance the building of knowledge, focus on youth as "knowledge creators" and transfer knowledge acquisition processes beyond the classroom. Learning can happen anytime and anywhere and therefore cannot be shoehorned. 
Projects and practices selected
The following table lists the national and international practices selected from the categories mentioned above. This online bachelor degree program was the first flexible option for studying a music degree online.
http://online.berklee.edu/musicdegreesBerklee 7. 3D and augmented reality applied to cultural heritage
Google Art Project
The Google Art Project is an online platform through which the public can access high-resolution images of artworks housed in the initiative's partner museums. The platform enables users to virtually tour partner museums' galleries, explore physical and contextual information about artworks, and compile their own virtual collection. 
Results
The core of this research lies in the discussion of several subjects concerning education, culture and technology compiled in the scientific literature and in various reports that have analyzed the future changes in technology and the trends in education and museums. One of the main goals was to highlight cases of exemplary good practice in both the Catalan and international arenas with regard to education, culture and technology.
The experts discussed key challenges facing education in the 21 st century, the integration of education and culture, and key concepts such as cyber culture and the third culture. The group also aimed to:
Explore the borders between education and culture, and analyze the role of technology as mediator between the two.
Identify the main topics associated with education, culture and technology.
Consider cultural centers as new agents that can play a leading role in informal learning where formal education does not succeed. Consider culture as a basic asset for education where technology must enhance the design of new learning scenarios.
Highlight cases of exemplary good practices that deal with education, culture and technology in both the Catalan and international arenas and make proposals.
Explore democratization and the access to culture through Web 2.0, technology, and the social media.
Analyze the development of new forms of communication and creativity in order to reach a broader public.
Identify emerging technologies and future scenarios and environments as necessary tools for innovation.
Measure the impact of technology on culture and person-centered creativity.
The interdisciplinary panel of experts reached consensus on the following statements regarding the interconnection between education and culture and the role of technology for a transformative experience:
Democratization and access to culture are expanding through Web 2.0 technology and the social media.
New forms of communication and creativity can reach wider audiences.
Innovation can come from exploring emerging technologies and future scenarios.
Cultural centers may be new agents with a leadership role in informal learning where formal education is not effective.
Culture is seen as basic education where technology should facilitate and improve the design of new learning scenarios.
The national group summarized key issues regarding the challenges and interconnections between education and culture in Catalonia.
The new reality -digital culture -is an opportunity for talent, inventiveness and innovation, as well as a platform to enable Catalan culture to have a greater and better presence beyond our borders.
The Internet can be a valuable ally for creators since it provides new spaces for artists to present their work and generate new abilities for their creative potential. The cultural industry must have initiative and insight in order to anticipate new trends and adapt to digital transformation.

The panel of national experts reached consensus on the following statements regarding the interconnection between education and culture and the role of technology for a transformative experience in Catalonia:
The new paradigm allows for more targeted content, horizontal circulation, more active consumers in the selection and evaluation of content, and new options for accessing culture. However, it also presents a new risk of exclusion.
The culture industries need to adapt fast to the new digital reality.
Agents must go further in developing public cultural digital versions of services, activities and contents.
From all the examples of best practices analyzed, those that scored highest in terms of relevance in promoting knowledge and education, enhancing proactive actions, and setting trends for the future use of technology, were: Top of mind edutainment, the application of game mechanics in non-entertainment environments using resources such as augmented reality, coding, online online practices. 
Discussion on future learning scenarios and trends
Discussions on the importance of technology and the digital revolution and their transforming effect are not new. However, it is important to make an assessment in order to better understand the new future learning scenarios for prospective and make the changes that are needed to enable adaptation. Trigos (2014) defines two fundamental pillars for meeting the new scenarios for digital technology in the cultural sector: (1) full and easy access to the digital world, in terms of total or unlimited accessibility of space or time (Hawkey, 2004) ; and (2) the creation of digital spaces for conversation, exchange and interaction between users and businesses.
There is no doubt that technology has brought about a change in content consumption and cultural experiences.
The widening range of digital culture available requires a new response to consumers' demands. Institutions need to adapt to the public's needs and demands and therefore to new cultural consumption patterns. "The strategy revolves around the customer" (Trigos, 2014: 56) . The objective is to align the entire content process from its conceptualization to its commercialization while taking into account the users' needs. It is important to retain the customer by offering highly demanded cultural content.
In 2002, the DigiCULT Report (2002) on the future technological landscape emphasized technology, organizational and financial aspects, operations, and services in accordance with the demand and need for a policy framework for the proper management of digital culture and heritage. The report included a series of recommendations for governments, administrations and museums that were intended to encourage greater context, more explanation and clearer interpretation of objects from collections through digital resources and therefore exploit the opportunities presented by the digital revolution (Mancini, 2008) . It also analyzed the implementation of digitization and preservation in the cultural sector as tools for obtaining greater competitiveness and economic benefit (European Commission, 2010; European Commission, 2012; Alzua-Sorzabal, & Gil-Fuentetaja, 2006) .
A map of skills and expected outcomes in education, technology and culture must be drawn up, while future trends in emerging technology and problems involving the use of technology must be identified.
Future challenges and trends
Several future challenges and trends arose from these discussions. Once the debate had ended, the experts summarized the research and discussions conducted with one long question: how can digital technologies be disseminated and used, digital inclusion and digital culture be enhanced, and culture be democratized? As the answer to this question requires several actions, the following recommendations were made:
1. Ensure worldwide accessibility and connectivity, especially broadband. This is the starting point when it comes to digital culture, inclusion, connectivity, sharing, or any other idea related to education, culture and technology. Some important actions were proposed in order to meet future challenges. With regard to national recommendations for Catalonia, it is important to bear in mind how different consumption is in the digital space, where discussion is more about content accessibility than about the property issue. It is therefore necessary to anticipate new scenarios in which artists choose to distribute their creations or art without royalties and commit themselves to other means of financial compensation for their work over the long term. It has become imperative, therefore, to create new business models.
Debate about the transformation due to the digital environment mainly focuses on the management and protection of copyright and, specifically, on the fight against the piracy that is threatening the cultural and creative industry. As a cultural and political community that banks on creativity and is committed to excellence, Catalonia needs to participate in this debate and lead future proposals. Both creators and industry must be able to ensure their rights, and the government must design the legal framework to enable control.
The first global recommendation is to draw up a 21 st -century key skills and global competences map of the best practices in education, culture and technology. To do this, skills and competences in these fields must be clearly defined. The role of museums, archives and libraries, as part of the learning ecosystem, must be analyzed. These institutions should also think more critically about their role in the changing landscape of education. The selection of exemplary good practice from Catalonia and the rest of the world is a first proposal in the construction of this map.
The second proposal is the creation of an Ideas Lab, or Think Tank, for education, culture and technology that also incorporates technical resources. This digital laboratory could become a meeting space for research, analysis and reflection in these disciplines where innovation and creativity can be fostered and entrepreneurship enhanced.
The ideas and results that have emerged from this FIET panel of experts are a starting point for the debate that is needed on the central idea of the relationship between education, culture and technology. It is important to understand that we need to go beyond technological tools since these are merely facilitators for designing situations and scenarios that encourage informal learning while generating motivation and access to culture.
However, there is still much work to do not only in reducing barriers between the above-mentioned fields but also in ensuring access to culture. Accessibility, connection, scanning, and policymakers are therefore the keys to producing the main desired changes.
